The essential oil (EO) of Cotula cinerea Del collected in the region of Oued Souf (South-eastern Algeria) during two stages (flowering and fruiting), gave a performance that are 0.0801% ± 0.0117% at the flowering stage; and 0.391% ± 0.0664% at the fruiting stage. The chemical study of the (EO) of C. cinerea Del, analyzed by GCMS, showed the presence of 22 chemical compounds in the flowering period with the dominance of: 3-Carène (30.99%), Thujone (21.73%), Santolina triene (18.58%) and Camphor (6.21%). While 21 chemical compounds were obtained during the fruiting period with the dominance: Thujone (28.78%), 3-Carène (15.90%), Eucalyptol (15.13%), Santolina triene (13.38%) and Camphor (7.49%).Viewpoint chemical kinetics and composition, it was noticed that during the flowering stage the plant has produced eight compounds that are absent during the fruiting period. While seven other compounds appeared only during fruiting. It appears the antibacterial of (EO) has C. cinerea Del The sensitivity of the bacterial strains tested ; And E. faecium, E.coli, M. morganii, P. vulgaris, S. aureus and A. baumannii has shown great sensitivity; the strain P. aeruginosa have shown stiff resistance with every concentrations of (EO). As we did not notice any differences significant in the diameters of inhibition with all strains in two stages of growth.
INTRODUCTION
Cotula cinerea Del is one of 03 species belonging to the genus Cotula (Asteraceae) existing in Algeria [Syn. Brocchia cinerea (Del) Vis.] (Dendougui et al., 2012; Maiza et al., 1993) . It is a common Saharo-arabic species that grows in the Sahara desert and sandy areas (Quezel and Santa, 1963) . Among these regions Oued Souf (Halis, 2007; Ozenda, 1977) where it is locally known as (Shihia/Shihit El Ebel) (Halis, 2007) . It is an annual herbaceous woolly plant (Bensizerara et al., 2012) of 5-15 cm completely tomentose. Its stems are erect or diffuse. The . leaves and whitish-green stems are covered with tiny hairs (Quezel and Santa, 1963) , thick, velvety small leaves, whole are cut into three to seven teeth or "fingers" (Benhammou, 2012) and in the shaft of high branch yellow inflorescences (Quezel and Santa, 1963; Halis, 2007) . This plant contains many chemical compounds with therapeutic benefits such as flavonoids (Dendougui et al., 2012) , terpenes and essential oils that give plant odor specificity (Markouk et al., 1999) . Leaf extracts are Cotula cinerea Del are effective against pathogenic microscopic fungi, they have insecticidal activity on the insect larvae (Bouziane, 2002) . This species is widely used in traditional Moroccan medicine for its biological properties such as anti-inflammatory, analgesic, antiseptic, antibacterial, antipyretic (Benhammou, 2012) , it can be used to treat stomach pain, fever, headaches, migraines, cough and joint inflammation (Chouikh and Chefrour, 2014) .
The aims of this study highlight the potential fluctuations in yields of essential oils of Cotula cinerea Del and chemical composition, and estimate of Antimicrobial activity of essential oils in two phases of growth: flowering and fruiting.
METHODS AND MATERIAL

Plant material
The plant material consists of the aerial part of the plant Cotula cinerea Del; harvested in Oued Souf Sahara (South East of Algeria) during two stages (flowering period in February 2010, and fruiting in April 2010).
Extraction of Essential Oils
The plant material (100g MS) is subjected to extraction by steam distillation in a Clevenger-type apparatus (Clevenger, 1928) . The distillation was carried out for four hours in accordance with the recommendations of the European Pharmacopoeia (AFNOR, 2000 ; Lmachraa et al., 2014; Velasco-Negueruela and Perez-Alonso, 1990 ). The extractions were repeated five times to confirm the return earned by the mode used. The essential oil is stored and maintained optimally at 4 ° C protected from light (Moumni et al., 2013a) .
According to (Moumni et al., 2013b ) the performance of the essential oil, expressed in ml per 100 g of dry matter of Cotula cinerea Del, and calculated by the following equation:
T EO = {V/M S × 100} ± {ΔV/M S × 100}. T EO : Performance of the essential oil. V: volume of essential oil collected (ml). ΔV: Reading error. MS: dry plant mass (g).
Chemical characterization of essential oil by GC/MS
The essential oil of Cotula cinerea Del was analyzed by chromatography phase gas (Trace GC Ultra) coupled to a mass spectrometer (Polaris Q ion trap MS). The database used for the identification of chemical compounds and measurements of peak areas obtained is that of NIST / EPA / NIH MS LIBRARY (NIST 05) and also AMDIS version 2.0 d.
Antimicrobial activity
Antimicrobial activity of C. cinerea essential oils were determined by agar disc diffusion method (Malabadi et al., 2012) , Filter paper discs (Whatman N o 3 and 6 mm in diameter) were sterilized by autoclaving (Malabadi et al. 2012 The plates were evaluated after incubation at 37 o C for 24h after which the zones of inhibition around each disc were measured in mm (Malabadi et al. 2012) .
RESULTS AND DISCUSSION
Organoleptic characteristics of the essential oil extracted: Essential oils are viscous and persistent odor Pleasant Artémises (Table 1) , yellow in flowering and Yellowish Green in fruiting during; the color is strongly influenced by the nature of the complex mixture of oil compounds (Ashnagar et al., 2007) .
The yield of essential oils:
The essential oil yield is very low during flowering (0.0801% ± 0.0117%) compared to the fruiting period (0.391% ± 0.0664%) (Fig. 1 ). It is relatively higher than those obtained by Kether and colleagues (Kether et al., 2012) working on different parts of Cotula coronopifolia L. in Tunisia (0.01134% in leaves; 0.03935% for flowers; 0.00123% in the roots and 0.00405% for the rods).
Chemical composition of essential oils of Cotula cinerea Del
The results of the analysis by GCMS showed that the essential oil of the flowering period (Table 2) (2.98%); Terpinen-4-ol (3.64%); ρ-Menth-1-en-8-ol (3.01%) and Trans-Pinocarveol (1.28%). The collection of the plant in the fruiting period allowed us to obtain the essential oils containing 21 compound s. The major substances are: Thujone (28.78%); 3-Carène (15.90%), Eucalyptol (15.13%); Santolina triene (13.38%) and Camphor (7.49%). In second position, five compounds are present with average proportions such as: M-Cymene (3.34%); 7'-Oxaspiro [cyclopropane-1,4'-tricyclo[3.3.1.0(6,8)] nonan-2'-one] (3.31%); 4(10)-Thujen-3-ol, stereoisomer (1.47%); Terpinen-4-ol (4.26%) and p-Menth-1-en-8-ol (1.65%). Other compounds are present in small amounts: Origanene; Pinene; Camphene; beta-Phellandrene; 3-Thujanone;
Isoborneol; p-Cymen-8-ol and 1,2,2,3-Tetramethylcyclopent-3-enol.
The chemotype obtained during the two periods of plant development is different in regard to chemical compounds and their percentages. The collection of the plant at the flowering stage allowed us to obtain an essential oil dominated by four compounds chapoter by: 3-Carène (30.99%); Camphor (6.21%); Thujone (21.73%) and Santolina triène (18.58%), whereas fruiting stage Thujone prevails with a percentage of (28.78%) followed by 3-Caréne (15.90%); Eucalyptol (15.13%); Santolina triene (13.38%) and Camphor (7.49% Figure 02 ): There is a significant increase in compound s: Eucalyptol; mCymene and Thujone; also a non-significant increase of: 3-Thujanone ; 7'-Oxaspiro [cyclopropane-1,4'-tricyclo[3.3.1.0(6,8) ] nonan-2'-one] ; Camphor and Terpinen-4-ol. A net decrease in the production of some compounds was observed: 3-Carene; p-Menth-1-en-8-ol and Santolina triene. The same is attributed to:1,2,2,3-Tetramethylcyclopent-3-enol; p-Cymen-8-ol; 2-Isopropenyl-5-methyl-4-hexenyl acétate.
With respect to n-Valeric acid cis-3-hexenyl ester, the rate remained the same in both periods. (Lmachraa et al., 2014) , the environment and the harvest period and the nature of the soil (Fellah et al., 2006) . 
CONCLUSION
The chemical study of essential oil of Cotula cinerea Del, harvested in Oued Souf region (North Eastern Algerian Sahara), revealed that the optimum essential oil yield obtained during the fruiting period (0.391% ± 0.0664%) is characterized by viscous lingering odor and a yellowish green color while in the flowering period it has a yellow color.
The essential oil of C. cinerea Del includes 22 chemicals compounds dominated by: 3-Carène (30.99%), Thujone (21.73%) ; Santolina triene (18.58%) and Camphor (6.21%), while in the fruit, the number is decreased by 21 compounds of which five are in the majority: Thujone (28.78%); 3-Carène (15.90%) ; Eucalyptol (15.13%); Santolina triene (13.38%) and Camphor (7.49%). During the fruiting phase the plant produced three compounds in excess (Eucalyptol, m-Cymene and thujone), then the ratio is decreased to three other substances (3-Carene, pMenth-1-en-8-ol and Santolina triene). the plant synthesized 08 compounds at flowering stage [Trans-Pinocarveol / Cis-3-Hexenyl Butyrate/ Isobornyl Propanoate /cis-Piperitol/Cuminic alcohol / Carvacrol / p-Menthane-1,2,3-triol /Limonen-6-ol, Pivalate], This is probably because these substances have a direct relationship with pollination and fertilization, whereas they are dispensable to the fruiting stage.
According to the results, we can conclude that the yield and chemical composition of essential oils have a relationship with intrinsic (genetic factor, harvest stage, state of the plant) and extrinsic factors (soil, climate, flora procession, insect pests and pollinators, human impact, etc ...). It also appears that the antibacterial essential oil has Cotula cinerea Del The sensitivity of the bacterial strains tested by the method of direct contact with the essential oil of Cotula cinerea Del varies from strain to strain; And E. faecium, E.coli, M. morganii, P. vulgaris, S. aureus and A. baumannii has shown great sensitivity; the strain P. aeruginosa have shown stiff resistance with every concentrations of essential oil.
As we did not notice any differences significant in the diameters of inhibition with all strains in two stages of growth (flowering and fruiting).
